Neurobehavioral investigation and acetylcholinesterase inhibitory activity study for some new coumarin derivatives.
Twenty four 6-aminocoumarin based derivatives were synthesized according to two schemes. All the compounds were screened for their acetylcholinesterase inhibitory activity where compound 5b proved to be the most potent AChE inhibitor with (IC50 = 37 nM) compared to tacrine and donepezil (IC50 = 55.0 and 59.0 nM, respectively). Six compounds 2f, 2g, 4b, 5b, 8b and 9b revealed superior activity over donepezil and a conclusive structure activity relationship study was conducted explaining the obtained results. Furthermore, compounds 2f, 4b and 5b were investigated for their neurobehavioral effect in vivo. All the tested compounds showed improvement of neurobehavioral experiments using donepezil as reference drug. In addition, compounds 2f, 4b and 5b were able to reduce extracellular deposition of amyloid beta 42 in a comparable manner to donepezil. The binding modes of the synthesized compounds were evaluated in silico via molecular docking in the active site of AChE, as well as molecular dynamics simulation study. A pharmacophore model was generated for the newly synthesized compounds.